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Title of the Invention: Microsyringe 

[CLAIMS] " 

1. A microsyringe comprising on an upper side of a substructure 
a liquid medicine container with a capacity of 1 to 10 pi and 
a plunger for expelling a specified amount of liquid medicine 
held in said liquid medicine container, and a 10 to 100 
um-diameter syringe needle secured to the underside of said 
substructure at an angle of 45* to 90» with respect to said 
substructure and communicating with said liquid medicine 
container* 

2. The microsyringe of Claim 1, wherein said liquid medicine 
container is in the form of a cylinder and said plunger for 
expelling a specified amount of liquid medicine held inside said 
liquid medicine container comprises a piston that is slidably 
fitted inside said liquid medicine container and a plunger plate 
secured to said piston by means of a piston rod. 

3. The microsyringe of Claim 1, wherein said liquid medicine 
container mounted on an upper side of said substructure is 
formed of an elastic material. 

4. The microsyringe of Claim 3, wherein said liquid medicine 
container formed of an elastic material is semicircular in cross 
section . 

5. The microsyringe of Claim 3, wherein the plunger for 
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expelling a specified amount of liquid medicine held inside said 
liquW medicine container is made of an elastic material having 
a shape of dome provided on an upper side of said substructure 
so as to enclose said liquid medicine container, said plunger 
containing a gas on the inside of said dome-shaped elastic 
material • 

6 The microsyringe of Claim 3, wherein the plunger for 
expelling a specified amount of liquid medicine held inside said 
liquid medicine container made of an elastic material is formed 
of a dome-shaped solid elastic material provided on said 
substructure so as to enclose said liquid medicine container 
with a small gap between said plunger and said liquid medicine 
container. 

7. A microsyringe comprising on an upper side of a substructure 
a liquid medicine container with a capacity of 1 to 10 pi and 
a plunger for expelling a specified amount of liquid medicine 
held inside said liquid medicine container, a 10 to 100 
um-diameter syringe needle secured to the underside of said 
substructure at an angle of 45- to *>• with respect to said 
substructure and communicating with said liquid medicine 
container, and a skin stretcher formed of sponge, rubber or 
other similar elastic materials that surrounds said syringe 
needle with some room between said syringe needle and said sJtin 
stretcher- 

8. The microsyringe of Claim 8, wherein said skin stretcher is 
in a form of a sleeve formed of metallic material, hard paper, 
or hard synthetic resin material. 

9 The microsyringe of Claim 8, wherein said skin stretcher in 
the form of a sleeve is provided so it is 8 lidable with respect 
to the substructure. 

10. The microsyringe of Claim 7, wherein said liquid medicine 



2 



Japanese. Patent. Publication So. H01-013862 

container mounted on an upper side of said substructure is 
formed of an elastic material. 

11 The microsyringe of Claim 10, wherein said liquid medicine 
container formed of an elastic material is semicircular in cross 
section. 

12. The microsyringe of Claim 10, wherein the plunger for 
expelling a specified amount of liquid medicine held inside said 
liquid medicine container made of an elastic material is formed 
of a dome-shaped elastic material provided on an upper side of 
said substructure so as to enclose said liquid medicine 
container, said plunger containing a gas on the inside of said 
dome-shaped elastic material. 

13 The microsyringe of Claim 10, wherein said plunger for 
expelling a specified amount of liquid medicine held inside said 
liquid medicine container made of an elastic material is formed 
of a dome-shaped solid elastic material provided on said 
substructure so as to enclose said liquid medicine container 
with a small gap between said plunger and said liquid medicine 
container. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to a microsyringe suitable for 
injecting minute quantities of liquid medicines comprising 
physiologically active substances such as calcitonin and 
prost aglandin . 

[PRIOR ART] 

Physiologically active substances such as calcitonin and 
prostaglandin, when administered to the human body by injection, 
are delivered in extremely minute quantities (1 to 10 pi) . 
Pharmaceuticals of this sort have been injected by means of a 
syringe that, for example, has a piston detachably fitted m 
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a cylinder that has a syringe needle at its tip. Using such 
a syringe, however, the injection of minute quantities in a 
range of 1 to 10 ul was impossible because of large dimensions 
of the syringe body itself or a large diameter of such a syringe 
needle (500 to 2500 urn) . Thus, there were disadvantages 
involved in using such a conventional syringe: liquid medicines 
for injection had to be diluted, increasing the injection 
quantities to about 1 ml; the injections were accompanied with 
pain that was felt under the skin or at other similar parts 
because of the large diameter of the syringe needle? and before 
inserting the syringe needle under the skin or into other like 
parts of the body, the region of a patient's skin surface where 
the injection is to be given had to be stretched with finger 
tips of the hand that does not hold the syringe every time the 
injection is given in order to facilitate the insertion of the 
syringe needle tip into or through the skin. 

Further, the tip of such a conventional syringe needle is 
inserted into the human body by a depth that a physician or the 
like judges to be appropriate according to his/her experience. 
Thus, the insertion can be actually made to a depth that passes 
by a desirable location of injection by as much as 0.5 to 3 cm. 

[PROBLEMS TO BE SOLVED BY THE INVENTION 

As described above, the syringe needle tip is inserted in the 
skin deeper than the target injection location typically by a 
distance of 0 . 5 cm to 3 cm though the distance may vary depending 
on whether the injection is hypodermic, intradermal or 
intramuscular. This could result in injuring the blood vessel 
system, nervous system, hypodermic tissues and the like, 
possibly causing harmful drug effects due to intramuscular 
injections such as constriction of quadriceps femoris. Thus 
the injections using such a conventional syringe have been 
associated with potentially grave dangers. 

The inventors of the present invention conducted intensive 
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researches in an effort to solve such conventionally 
encountered problems and succeeded in developing a syringe 
intended for use in administering physiologically active 
substances such as calcitonin and prostaglandin that are 
typically delivered in minute quantities. 

An object of the invention is to provide a microsyringe capable 
of hypodermically or intradermal^ administering a liquid 
medicine of physiologically active substances in minute 
quantities (1 to 10 pi) almost painlessly, whereby the 
possibility of injuring the hypodermic tissues or producing 
harmful drug effects such as destruction is eliminated with 
certainty. 

[MEANS TO SOLVE THE PROBLEMS 1 

As a means to solve the problems described above, the present 
invention provides a microsyringe comprising on a substructure 
a liquid medicine container with a capacity of 1 to 100 ul and 
a plunger for expelling a specified amount of liquid medicine 
held inside said liquid medicine container, and a 10 to 100 
um-diameter syringe needle secured to the underside of said 
substructure at an angle of 45" to 90» with respect to said 
substructure and communicating with said liquid medicine 
container. The present invention further provides a 
microsyringe comprising on a substructure a liquid medicine 
container with a capacity of 1 to 10 pi and a plunger for 
expelling a specified amount of liquid medicine held inside said 
liquid medicine container, a 10 to 100 um-diameter syringe 
needle mounted under said substructure at an angle of 45" to 
90° with respect to said substructure and communicating with 
said liquid medicine container, and a skin stretcher formed of 
sponge, rubber or other similar elastic materials that 
surrounds said syringe needle with some room between said 
syringe needle and said skin stretcher. 

[EFFECTS OF THE INVENTION] 



5 



Japanese Patent Publication No. H01-013862 



A part of the peripheral edge of the substructure is pressed 
against the neighborhood of a location on the skin surface where 
an injection is to be given and a part of the peripheral edge 
on the opposite side of the substructure is moved closer toward 
the skin surface, thus stretching the skin surface region where 
the injection is to be given. Keeping that skin surface region 
so stretched, the substructure is brought still closer to the 
skin surface until the insertion tip of the extremely thin 
syringe needle secured to said substructure is inserted into 
the hypodermis or dermis. Thus, according to the syringe of 
the invention, one need not take the trouble of preparing the 
skin every time an injection is delivered in order to facilitate 
the insertion of the syringe needle tip by, for example, using 
finger tips to stretch the skin surface region where the 
injection is to be given. 

Several embodiments of the present invention will be described 
below in detail. It is noted that nothing in the description 
will limit the scope of the invention. 

A FIRST PREFERRED EMBODIMENT 

A syringe 1 shown in Fig. 1 through Fig. 3 according to the 
invention comprises a substructure 2. The substructure 2 may 
be in the form of a disc made, for example, of a metallic material, 
a synthetic resin material or the like. The substructure 2 may 
be designed, by way of example, to have a diameter of 1 to 2 
cm and a thickness of 2 to 5 mm to provide easy handling. The 
substructure need not necessarily be of a discoid shape as in 
the case of this embodiment but may be formed into any other 
shape such as one with angles or an oval shape, as desired. 

At the center of the substructure 2 is formed a passage 3 with 
a diameter of 0.05 to 0.1 mm. A fitting recess 4 is provided 
in the bottom surface of the substructure 2. The end 7 of a 
syringe needle 5 opposite to the insertion tip 6 is directly 
inserted in the passage 3 and secured therein . Needless to say , 
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the end 1 may be fixed by any suitable means other than by 
insertion. The syringe needle 5 r made of a metallic material 
such as stainless steel or synthetic resin material, is formed 
into a minuscule syringe needle with a diameter of 10 to 100 
pm and a length of 1 to 5 mm. It is important that the syringe 
needle 5 be secured to said substructure 2 so the angle the 
syringe needle 5" forms with the bottom surface of the 
substructure 2 is kept at 45* or more, preferably at an angle 
of 60° to 90°. This geometry, i.e., the angle at which the 
syringe needle 5 is attached to the substructure 2, and the 
extremely thin configuration with a diameter of 10 to 50 urn allow 
the insertion tip 6 of the syringe needle 5 to cut into the skin 
surface causing little pain and smoothly advance deeper into 
the hypodermic or intradermal region. 

On the upper surface of the substructure 2, a liquid medicine 
container 8 is provided so as to surround the passage 3. The 
liquid medicine container 8 should be large enough to hold a 
liquid medicine in an amount of 1 to 10 pi. The container 8 
accommodates an aliquot of a solution of a physiologically 
active substance such as calcitonin and prostaglandin. A 
piston rod 9 provided in the liquid medicine container 8 has 
at its tip a piston 10 formed of an elastic material such as 
silicon rubber. A stopper member .11 formed at the opening rim 
of the liquid medicine container 8 blocks the escape of the 
piston 10 from the liquid medicine container 8 . The piston rod 
9 is integrated with a plunger 12 that is formed of a metallic 
material or a synthetic resin. The numeral 13 in the drawing 
indicates a cover/ stopper that has an opening formed by cutting 
out a part of the cover/stopper in an axial direction. The 
opening is slightly larger than the outer diameter of the liquid 
medicine container. Thus the liquid medicine container 8 can 
be readily withdrawn or put back through this opening whereas 
the cover/stopper 13 is detachably installed between the 
substructure 2 and the plunger 12. 
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Next, the use of the syringe will be described. First, the 
cover/stopper 13 is removed from between the substructure 2 and 
the plunger 12 and the plunger 12 is depressed downwardly as 
seen in Fig. 1. The insertion tip 6 of the syringe needle 5 
is then inserted into a vial or the like container that contains 
a physiologically active substance vessel tapparently 
-substance vessel" should be just "substance"] and the plunger 
12 is lifted in the opposite direction, whereon the piston 10 
causes a specified quantity of a liquid medicine to be filled 
in the liquid medicine container 8 through the syringe needle 



5. 



To execute the hypodermic or intradermal insertion into the 
human body, a part of the peripheral edge of the substructure 
2 i e , an edge part 2a in the direction of which the insertion 
tip 6 of the syringe needle 5 is oriented is pressed against 
the neighborhood of the location on a skin surface 14 at which 
the injection shouldbe administered (see Pig. 2) . The opposite 
edge part 2b of the substructure 2 is brought closer to the skin 
surface 14 by pivoting the substructure 2 about the fulcrum, 
i e the position at which the substructure 2 is pressed 
against the skin surface 14 (see Fig. 3) . Thus, the edge part 
2a of the substructure 2 causes the skin surface 14 to stretch 
further outwardly from the edge part 2a. 

Consequently, the region of the skin surface 14 where the 
insertion is to be delivered is stretched and the insertion tip 
6 of the syringe needle 5, tilted at an appropriate angle, makes 
a cut in the skin surface 14, smoothly entering the hpikaie or 
iitafemaliB^. Simultaneously, the plunger 12 is pressed 
smoothly to depress the piston 10 downwardly in the liquid 
medicine container 8 and force the liquid medicine held inside 
the liquid medicine container 8 to flow out through the passage 
3 and into the hypodermic or intradermal region, via the syringe 
needle 5. The insertion tip 6 of the syringe needle 5 enters 
the skin surface 14 at an angle with respect to the skin surface 
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14 as the edge part 2b of the substructure 2 is brought closer 
to the skin surface 14 by pivoting the syringe about the edge 
part 2a because the syringe needle 5 is secured to the 
substructure 2 at an appropriate angle. 

Therefore the syringe needle 5 only enters the epidermis by a 
depth of not greater than 3 nan (1 to 2 mm in practice) and can 
never go deeper in the -toatealiEgto than is necessary, providing 
utmost safety in handling. Inserting the tilted, extremely 
thin syringe needle 5 into the hypodermis at an angle with 
respect to the skin surface that is kept stretched by the 
substructure 2 as described above is comparable to the case of 
a mosquito conducting blood sucking, which also causes little 
pain: the mosquito uses its legs to hold and stretch the skin 
surface and then drive its fine, pointed sting into the 
hypodermis. 

Another embodiment of the invention illustrated in Fig. 4 is 
similar to the first embodiment shown in Fig. 1, the difference 
being that the liquid medicine container 8 of the embodiment 
shown in Fig. 4 has the same inner diameter as the passage 3. 
consequently, the piston 10 has a different shape from that 
provided in the " embodiment of Fig. 1. The liquid medicine 
container 8 in this second embodiment is also sufficiently large 
to hold 1 to 10 ul of a liquid medicine. The syringe according 
to the second embodiment of the invention operates in the same 
manner as that shown in Fig. 1 and therefore will not be described. 
Another embodiment of the invention illustrated in Fig. 5 is 
similar to the first embodiment of Fig. 1, the difference being 
that the syringe needle 5 is positioned on the side of the 
substructure 2 where the edge part 2a is located rather than 
at the center of the substructure 2, and mounted at an angle 
that is maintained at 80° to 90'. 

In still another embodiment of the invention, the syringe 
illustrated in Fig. 6 is different from that of Fig. 1 in that 
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a skin stretcher 15 formed of sponge, rubber, flexible synthetic 
resin or other similar materials is provided on the engaging 
surface of the substructure 2 so as to enclose a syringe needle 
5. The skin stretcher 15 preferably has a shape that broadens 
progressively toward one end, i.e. , a shape that is trunconical 
in cross-section. When the skin stretcher 15 is placed in 
contact with the skin surf ace 14 and the plunger 12 is depressed 
to deliver an injection, the region of the skin surface where 
the injection is to be given is stretched by the elastic force 
of the skin stretcher 15. Thus the insertion tip 6 of the 
syringe needle 5 is inserted smoothly into the hypodermis as 
in the case of the first embodiment shown in Fig. 1. The skin 
stretcher 15 may be provided with slits at appropriate intervals 
in the circumferential direction to enhance its elasticity. 

A syringe according to yet another embodiment illustrated in 
Pig. 7 differs from that shown in Fig. 1 in that the syringe 
needle 5 is integrated with the liquid medicine container 8 and 
that a skin stretcher 15 is also provided. The skin stretcher 
15 is formed of a metallic material, a hard synthetic resin 
material or the like. The skin stretcher 15 has a hollow, 
cylindrical shape and is disposed such that the brim of its upper 
end is flush with the upper surface of the substructure 2 . The 
skin stretcher 15 accommodates the syringe needle 5 that is 
integrated at its upper end with the liquid medicine container 
8, with some room around the syringe needle 5. The liquid 
medicine container 8 generally has a dish-like shape in cross 
section and accommodates a piston 10 and a piston rod 9 with 
the same structures as those of the embodiment shown in Fig. 
1. The piston rod 9 is unitarily provided with a plunger 12. 
The syringe needle in this embodiment forms an angle of about 
90 B with the underside of the substructure 23 [23 apparently 
shouldbe 2] . A cover/stopper 13 is detachably provided between 
the substructure 2 and the plunger 12 as in the embodiment of 
Fig. 1. With the cover /stopper 13 mounted, there is a space 
16 of about 2 mm between the upper surface of the substructure 
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2 and the liquid medicine container 8. Thus, the insertion tip 
6 of the syringe needle 5 stops slightly short of the lower end 
of the skin stretcher 15. 

To perform an injection, the cover/stopper 13 is removed from 
between the substructure 2 and the plunger 12, and the rim of 
the lower opening end of the skin stretcher 15 is pressed against 
the skin surface 14 . Meanwhile, the lower end rim of the liquid 
medicine container 8 is borne by the upper surface of the 
substructure 2 and the insertion tip € sticks out from the skin 
stretcher 15. 

Thus, depressing the plunger 12 will cause the insertion tip 
6 of the syringe needle 5 to be inserted beneath the skin in 
much the same way as with the preceding embodiments, 
accomplishing the injection. While the skin stretcher 15 in 
this embodiment is fixedly provided with respect to the 
substructure 2, the skin stretcher 15 and the substructure 2 
may be provided such that they are movable in relation to each 
other. 

Now another embodiment of the invention will be described 
referring to Fig. 8. This embodiment has the same structure 
as that of Pig. 1 with respect to the substructure 2 , the passage 
3 and the syringe needle 5. On the upper surface of the 
substructure 2 is provided a liquid medicine container 8 of a 
hemispherical shape that surrounds the passage 3. The liquid 
medicine container 8 may be made, for example, of a synthetic 
resin material such as polypropylene and can contain a liquid 
medicine in a quantity of 1 to 10 ul as with the liquid medicine 
container 8 in the embodiment of Pig. 1. A dome-shaped plunger 
12 is provided on the substructure 2 so as to surround said 
hemispherical liquid medicine container 8. This dome-shaped 
plunger 12 holds a gas inside, typically air. This plunger 12 
is formed of an elastic material such as synthetic resin and 
rubber. Numerals 17 and 18 designate cover members each with 
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a semicircular cross section. The covers 17 and 18 are 
detachably mounted to the substructure 2 by engaging their 
opening rims with grooves formed in the upper and lower surfaces 
of the substructure 2. The air inside the plunger 12 that is 
mounted on an upper surface of the substructure 2 so as to enclose 
the liquid medicine container 8 is not injected into the body 
and thus need not be purified air. The air inside the plunger 
12 is only used to apply pressure onto the outer surface of the 
liquid medicine container B. Therefore, upon forming the 
liquid medicine container 8 on the substructure 2, the plunger 
12 need only be mounted so as to enclose the liquid medicine 
container 8 with air inside the plunger 12. 

To fill the syringe with a liquid medicine, the covers 17 and 
18 are removed from the substructure 2. Then the substructure 
2 [apparently plunger 12] is depressed toward the upper surface 
of the substructure 2 to apply pressure to the liquid medicine 
container 8. Keeping this state, the syringe needle 5 is 
inserted into a vial or the like. When the pressure applied 
to the plunger 12 is released, the plunger 12 and the liquid 
medicine container 8 are restored to their respective shapes 
to create negative pressure inside the liquid medicine 
container 8, causing the liquid medicine to be sucked in through 
the syringe needle. Next, to give an injection, as described 
above referring to the syringe of Fig. 1, one side of the 
substructure, i.e. , the edge part 2a is pressed against the skin 
surface 14 to stretch the region of the skin surface where the 
injection should be delivered. Then, the other side, i.e., edge 
part 2b, is brought closer to the skin surface 14 and the 
insertion tip 6 of the syringe needle 5 is inserted into the 
hypodermis as the whole plunger 12 is pressed toward its center . 
Thus, the liquid medicine container 8 receives the pressure onto 
its whole area as the gas existing inside the dome-shaped 
elastic material compresses the container 8 and the liquid 
medicine inside the container is injected into the hypodermis. 
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The embodiment shown in Fig. 8 may be modified to provide a 
variation thereof as illustrated in Fig. 9, wherein the plunger 
12 for expelling a liquid medicine has a solid, dome-shaped 
configuration formed of an elastic material such as sponge, 
rubber or the like. Heedless to say, there is a small gap 
between the plunger 12 and the outer surface of the liquid 
medicine container 8.- With this embodiment, therefore, when 
a pressure is applied to the plunger 12 , the pressure is conveyed 
to the outer surface of the liquid medicine container 8 while 
at the same time the plunger 12 is deformed by the pressure toward 
the gap, which in turn depresses the liquid medicine container 
8, thereby achieving the injection. 

According to the present invention as described above in detail, 
the 10 to 100-um diameter syringe needle is mounted to the 
underside of the substructure at an angle of 45° to 90° and the 
syringe needle is in communication with the inside of the liquid 
medicine container with a capacity of 1 to 10 pi provided on 
an upper side of the substructure . To in j ect a specified amount 
of liquid medicine held inside the liquid medicine container, 
the skin surface region where the injection is to be given is 
first stretched by the substructure and, keeping the skin thus 
stretched, a hypodermic injection is given by means of an 
extremely thin syringe needle. Thus, according to the syringe 
of the invention, one need not take the trouble of preparing 
the skin to facilitate the insertion of the syringe needle by, 
for example, using finger tips to stretch the skin surface 
region where the injection is to be delivered. Further, the 
extremely thin syringe needle in a range of 10 to 100 urn enables 
almost painless hypodermic or intradermic insertions. In 
addition, the syringe needle is prevented from being inserted 
deeper than is necessary and, as such, the possibility of 
causing harmful drug effects due to accidental intramuscular 
injections is eliminated, providing utmost safety in use. 
Furthermore, there is also no risk of overdosing because the 
liquid medicine is held in a liquid medicine container only in 
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a specified quantity of 1 to 10 ul as defined by the container. 
To be noted in particular is an advantage that the syringe 
according to the invention is compact and simple in design and 
as such can be provided at reasonable costs. This gives the 
syringe an economic advantage and it is possible to provide such 
syringe as a disposable article. Further, as described above, 
no risk is involved in the injection using the syringe of the 
invention and thus patients themselves may readily use the 
syringe to administer injections at home. This provides a 
further advantage that patients need not visit the hospital to 
receive injections, often almost on a daily basis. 

It is to be understood that numerous modifications and 
variations may be made as to the structural details of the 
present invention, provided that the essential components, i.e. , 
a syringe needle with a diameter of 10 to 100 urn and a liquid 
medicine container with a capacity of 1 to 10 ul be comprised. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

The drawings illustrate a few embodiments of the present 
invention. Fig. 1 is an enlarged cross section of a syringe 
according to a first embodiment of the invention. Fig. 2 and 
Fig. 3 are drawings for explaining the operation of an injection 
according to the invention. Fig. 4 is an enlarged cross section 
of a syringe according to a second embodiment. Fig. 5 is an 
enlarged cross section of a syringe according to a third 
embodiment. Fig. 6 is an enlarged cross section of a syringe 
according to a fourth embodiment. Fig. 7 is an enlarged cross 
section of a syringe according to a fifth embodiment. Fig. 8 
is an enlarged cross section of a syringe according to a sixth 
embodiment. Fig. 9 is an enlarged cross section of a syringe 
according to a seventh embodiment. 

Legend: Numeral 2 indicates a substructure, 2a an edge part of 
the substructure, 2b an edge part on the opposite side of the 
substructure, 5 a syringe needle, 6 an insertion tip, 8 a liquid 
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medicine container, 9 a piston rod, 10 a piston, 12 a plunger, 
14 a skin surface and 15 a skin stretcher. 
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